Biotechnology Curriculum

Freshmen Year

Unit 

pH

Course Description:

During this unit, you will be learning about the terms acid and base. Water is neutral and can be formed from equal amounts of acid and base.  What makes a solution an acid?

What makes it a base? How is this important to living things? Most living things exist in a pH around 7.0, which is neutral. If they are exposed to either basic or acidic solutions they will be injured or die. You will learn how to measure the amount of acid or base present in a solution using an indicator dye present in red cabbage.

Objective: 

 
To understand what a pH is,


To create your own pH indicator  


To determine the pH of common solutions and foods around the house.

Skills: 


The student will be able prepare a standards of various pH solutions.


Using the standard pH solutions the student will determine the 


pH of an unknown solution.

Purpose: 

To construct a pH scale using the dye extracted from red cabbage for use in determining the pH of unknown solutions.


Materials

1. head of red cabbage

2. Scissors

3. Waring blender

4. Hot Water 

5. Vinegar, ammonia, seltzer water, lemon, baking powder, and water!!!!
6. pH indicator strips

7. 4-5 plastic cups for solutions

8. Coloring pencils

9. Plastic droppers

Safety:

Be careful with the vinegar and ammonia as they have strong smells.

Procedure:

1. Cut up cabbage leaves with scissors into pieces about two inches square

2. Place the leaves into the Waring blender with about 300 mls of water

3. Turn on the blender for 1 minute and check to see if the water has turned purple.

If the liquid is not deep purple, blend for another 1-2 minutes.

4. Decant the purple cabbage fluid into a glass or jar to be used later

5. Obtain pH indicator strips and a cup half filled with vinegar (or other item)

6. Place the colored end of the pH paper into the vinegar and then read

The pH of the solution by comparing the colors to the chart found on the outside of the box.

7. Record the pH of the solution in the table below.

Results:

	Item tested
	pH of the Item
	Color of the Cabbage Juice

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


8. Add 1 ml of cabbage juice to the item you are testing and record the color of the solution in the third box labeled color of the cabbage juice.

9. Obtain a sample of another item to be tested and repeat steps 5-6.

10. Continue in the same way until you have tested all the items and completely filled in the table above.

                                      Purple Cabbage PH indicator

In the space below, enter the ph values you have written into the table above, going from the lowest pH( i.e.1or 2) up to the highest level pH (i.e. 10-12).  

	PH
	PH
	PH
	PH
	PH
	PH

	Cabbage Color
	Cabbage Color
	Cabbage Color
	Cabbage Color
	Cabbage Color
	Cabbage Color

	 
	
	
	
	
	


Congratulations!!!  You have created your own pH indicator chart. 

11.
If you have some other item you want to test for pH, add 1 ml of cabbage juice to the solution and using the chart you made see if you can determine the pH.


Verify the pH by using a pH indicator strip. How close did you come?

Explanation:

How do Indicators Work?

Red cabbage contains pigments called anthocyanins. The pigments give it the red/purplish color. Anthocyanins belong to a group of chemical compounds called flavonoids.

For most pH indicators, the compound acquires a proton at low pH (lots of H+) but looses it at higher pH. This seemingly minor alteration is sufficient to alter the color of the compound. Anthocyanins behave somewhat backwards from this and gain an OH at basic pH but loose it at acidic pH. 

What makes something an acid or a base?

An acidic solution contains an excess of protons or H+. 

The lower the pH the more acidic something is.

Neutral solutions like water have a pH of 7.0.

Basic solutions have a pH above 7.0.

Answer the following questions:


1. What color was acidic and what color was a basic solution when put into the cabbage juice?

2. Did you test any soda?  What pH was it?

3. What pH do you think the blood in your own body is?

4. Can you think of a reason why people who have upset stomachs often drink alka selzter?

5. Is pH 3.0 an acid or a base? 

Teacher Information

This may be an opportunity to introduce the idea of scientific notation and how we can write numbers in an expanded form or as a multiply of 10. 

A pH is a short hand way of writing the H+ concentration based on multiples of 10.

When you carry out the growth experiment you will be faced with the same problem

I suggest you introduce it at an introductory level here and expand on it later.

There are assorted activities available on the web.

To extend this activity, have students bring some of their own samples for pH testing,

or you can suggest a soda, juice etc. 

Explain how pH 7.0 is neutral and it is important that living things be placed in an environment with this pH. Give examples from blood, to acid rain.

Doing an Acid Rain activity is fun and is easy to find. 

